N euroendocrine tumors (NETs) are a diverse group of malignancies that originate in neuroendocrine cells throughout the body, including the gastrointestinal tract, pancreas, and lungs.
1 Neuroendocrine tumors are rare, although incidence rates have risen substantially in the United States (partly in response to improvements in diagnosis and increased awareness), with an ageadjusted incidence of 5.25/100,000 people in 2004. 1 Neuroendocrine tumors can be clinically symptomatic because of the secretion of hormones (termed functional tumors) or silent/nonsecretory tumors, which are generally symptom free (nonfunctional). Lack of clear symptoms associated with NETs leads to delays in diagnosis, often until advanced stages of the disease when symptoms become more pronounced. 2, 3 Several types of medical specialists and health care professionals may be involved in the diagnosis and staging of NETs, requiring patients to undergo potentially repetitive and extensive examinations. The wide array of imaging techniques, biochemical testing, and expertise that are required to characterize the location and grade of the primary tumor and the extent of metastatic disease could possibly lead to patients receiving conflicting treatment plans and misdiagnoses. 4, 5 A large number of health care resources are also required for the long-term management of NETs, 6, 7 with qualitative studies highlighting the lack of a clear pathway of care for patients with NETs. 8, 9 Neuroendocrine tumor management should be highly individualized based on the burden and symptoms associated with the tumor and whether the aim of treatment is to ameliorate symptoms or prevent tumor growth. 10 Difficulty in achieving an accurate diagnosis, limited access to NET-specific treatment centers or information about NETs, and inadequate support as part of ongoing care have been highlighted in previous studies as issues. 8, 9 A multidisciplinary approach has been proposed to streamline the care of patients with NETs, involving the collaboration of diverse medical disciplines to optimize diagnosis, staging, and management, with the aim of enhancing clinical outcomes and improving patient satisfaction. 4 The impact of NETs on reducing health-related quality of life (HRQOL) has been demonstrated using standardized testing. [11] [12] [13] For the United States, Beaumont et al 13 reported significantly worse HRQOL outcomes on all subscales of the 36-item Short Form Health Survey and 29-item Patient-Reported Outcome Measurement Information System in patients with NET compared with the general population. Furthermore, a qualitative study in Canadian patients with NET reported negative physical and psychological long-term effects, with many experiencing feelings of anxiety and struggling to cope with the chronic and unpredictable nature of their disease. 9 A substantial financial burden has also been demonstrated in NET patients in the United States, particularly in the first year after receipt of the diagnosis and regardless of whether the patients received surgery or medical therapy. 6 Although NETs have been shown to have a clear impact on patients' lives in North America, the patient perspective is not well documented, and the use of disease-specific quantitative surveys may provide further insight into the individual symptoms and concerns associated with NETs. 13, 14 The International Neuroendocrine Cancer Alliance (INCA) consists of 18 independent charitable organizations and patient groups from 15 countries, and aims to be the global advocate for patients with NETs. In collaboration with Novartis Pharmaceuticals Corporation, INCA conducted the first global patient survey to gather data about the experience of patients with NETs. This survey was designed to increase knowledge regarding NETs from a patient perspective. The main goals were to increase understanding of patient needs and challenges with regard to diagnosis, interactions with health care professionals, knowledge and awareness levels of NETs, information sources, and long-term management of the disease. Results of the global survey have been published elsewhere 15 ; this publication presents data analyzed from patients in the United States with NETs. Results relevant to diagnosis and the impact that NETs have on patients' daily lives and the US health care system are highlighted.
MATERIALS AND METHODS

Study Design and Participants
Recruitment of patients was conducted primarily online via the use of Web site postings, e-mails, flyers, and social media channels of the INCA member organizations/patient advocacy groups. The global survey was conducted between February and May 2014.
Survey Details
The survey was designed and conducted as an equal collaboration between INCA and Novartis Pharmaceuticals. The survey domains and key questions were originally developed based on discussions at the roundtable INCA meeting in March 2013, held during the time of the 10th annual European Neuroendocrine Tumor Society conference in Barcelona, Spain. Hall & Partners were commissioned to construct and professionally develop the questions; 14 NET patient health consumer groups within INCA had direct input into question development, and the final questionnaire was reviewed and edited by all members of INCA and Novartis between May and October 2013. For transparency, the Novartis logo was clearly displayed on all materials, and patients were notified that the INCA patient group partners or Novartis may use the data for disease awareness purposes. Hall & Partners facilitated conduction of the survey from February to May 2014 and analyzed the results. This anonymous survey was designed to be predominantly completed online, with an estimated duration to completion of 25 minutes. For patients taking the survey in the United States, the survey was available in English and simplified Chinese. The English version of the survey used in the United States is included as Supplemental Digital Content 1, http:// links.lww.com/MPA/A587.
Sociodemographic information, including sex, age, employment status, and education level, was collected in addition to patient-reported clinical characteristics such as type, functional status, and grade of NETs. Furthermore, information on desired improvements, the burden of NETs on daily life and work, interactions with medical teams, and sources of information on NETs were also captured.
The survey was deliberately designed to be self-reporting to appropriately capture patient opinion. Question categories included (1) initial screening; (2) patient's current status; (3) diagnosis; (4) QOL; (5) NET management; (6) NET treatment; (7) NET education; and (8) demographics. The majority of survey questions were closed ended (ie, participants were provided options from which to choose). The only exceptions were open-ended questions related to the collection of numerical data (eg, age, number of visits per year to a NET specialist center, etc.). Patients were asked to rate certain parameters; responses included "not at all," "somewhat," "very," and "extremely" as graded descriptors, and when asked the degree to which they (dis)agreed with a particular statement, the descriptors "strongly" and "somewhat" were used.
Data Analyses
Data from patients in the United States were analyzed using the MERLIN (Merlinco, London, United Kingdom) survey software. Subgroup analyses were also performed based on the time since diagnosis (<5 or ≥5 years) and if the patient had visited a NET specialist center at least once a year. Responses were summarized using descriptive statistics, including percentages, means, and medians. Statistical significance is shown at a 95% confidence interval level (P < 0.05). Some responses are presented as a combination of the top 2 responses (eg, somewhat agree/strongly agree; a moderate amount/a lot).
RESULTS
Patient-Reported Sociodemographics
Participants with NETs from the United States represented 39% (758/1928) of the total number of patients in the global survey and were the largest number of respondents of any participating country. Patients were broadly distributed across the country, with 49 of 50 states represented (North Dakota was the only exception). The largest number of respondents were from California (87/758; 11%), followed by Pennsylvania (48/758; 6%), and Texas (48/758; 6%). The average patient age was 57 years, with only 7% (52/758) of patients younger than 40 years, and the majority of respondents (546/758; 72%) were women (Table 1) . Patients were well-educated, with 51% (389/758) of patients having at least a bachelor's degree. At the time of the survey, 42% (316/758) of patients stated that they were employed at least part time (including self-employment), 28% (209/758) stated they were retired, and 20% (154/758) had a self-reported medical disability. A considerable number of patients required help with day-to-day activities; 59% (449/758) of patients had a close family member or friend who acted as a caregiver. At the time of the survey, the patients who participated had received their NET diagnosis a mean of 5.3 years ago.
Patient-Reported Clinical Characteristics
The most common site that patients reported for primary tumors was the gastrointestinal tract (444/758; 59%), followed by the lung (112/758; 15%), and pancreas (111/758; 15%). The majority of patients reported having low-grade NETs: 35% (264/758) were grade 1 (low) and 17% (127/758) were grade 2 (intermediate).
However, 29% (219/758) of patients reported that their physician did not give their NET a grade, and an additional 11% (82/758) stated that their physician did not give or discuss a grade for their NET. Almost half of patients (363/758; 48%) had a functional NET, 33% (248/758) had a nonfunctional or asymptomatic NET, and 19% (147/758) said that their physician did not discuss the functional status of their NETwith them or that they did not remember.
Delays in the Diagnosis of NETs
Few patients (131/758; 17%) suspected that the symptoms they were experiencing could be the result of a cancer. The mean patient-reported time from first symptom onset to clinical diagnosis was 59 months; 34% (259/758) of patients required 5 years or more for a NET diagnosis, and at diagnosis 57% (434/758) had metastatic disease. Patients saw a mean of 5.7 health care professionals before their NET diagnosis, across a mean of 12.7 doctor visits, and only 9% (69/758) of patients were diagnosed at a NET specialist center. The likelihood of being diagnosed at a NET specialist center has increased in recent years; diagnosis occurred at a NET specialist center in 11% (49/438) of patients diagnosed less than 5 years ago versus only 6% (20/320) of patients diagnosed 5 or more years ago. After initial symptoms and tests, 49% (368/758) of patients were initially diagnosed with another condition before receiving a NET diagnosis, with the most common other diagnoses received including irritable bowel syndrome (182/368; 49%), gastritis or another gastric disorder (169/368; 46%), and anxiety or a psychosomatic-type condition (97/368; 26%) ( Fig. 1) . Twenty-two percent (168/758) of respondents received a NET diagnosis as an incidental finding while being tested for another condition, and this occurrence has increased significantly in recent years, with 27% (117/438) of patients being diagnosed with NET in this manner in the last 5 years compared with only 16% (51/320) of patients who were diagnosed 5 or more years ago.
Patient-Reported Diagnostic Experiences
In total, 57% (435/758) of patients agreed that they were able to get answers to their questions about NETs. The results for this were significantly different for patients diagnosed recently compared with those diagnosed 5 or more years ago, with 61% (267/438) of patients diagnosed less than 5 years ago agreeing that they were able to get answers to their questions about NETs versus 53% (168/320) of patients diagnosed 5 or more years ago. Fewer than half (338/758; 45%) of patients agreed that they had sufficient information about NETs after being diagnosed. Only 39% (293/758) of patients "strongly" agreed that they had received comprehensive medical care after diagnosis, while 32% (239/758) disagreed or "strongly" disagreed. A statistically significant difference in patient response was observed for the time since diagnosis subgroup analysis: 71% (313/438) of patients diagnosed less than 5 years ago agreed that they had received comprehensive medical care after diagnosis, compared with 63% (203/320) of patients diagnosed 5 or more years ago. However, nearly all patients (702/758; 93%) felt that there was a lot of room for improvement in the process of diagnosing NETs. The most commonly desired improvements were clearer information on the long-term impact of NETs (504/758; 66%), increased access to NET specialist health care professionals (481/758; 63%), better direction on where to find useful NET information (436/758; 58%), and more knowledgeable health care professionals (436/758; 58%) (Fig. 2) .
Burden of NETs on Patients' Lives
Approximately one third of patients reported poor or fair overall health (251/758; 33%). A majority of patients reported symptoms as a result of their NET, which were often experienced on a constant or daily basis (Fig. 3) . Overall, the most commonly reported symptoms were general fatigue/muscle weakness (463/758; 61%), diarrhea (416/758; 55%), abdominal pain/cramping (359/758; 47%), and skin reactions (eg, flushing) (353/758; 47%). Patients experienced a number of other conditions as a result of their NET, including poor or abnormal absorption of nutrients (207/758; 27%), vitamin deficiency disease (129/758; 17%), and hyperglycemia (121/758; 16%). Neuroendocrine tumors were reported by nearly three quarters of patients to have had at least a moderate negative impact on their lives. Thirty-nine percent (293/758) of patients felt that their NET had a large negative impact on their lives, 35% (263/758) stated that they felt a moderate negative impact, and only 27% (201/758) of patients felt their NET had little-to-no negative impact on their lives. The most commonly reported negative impacts on patients' lives were overall energy levels (540/758; 71%), finances (451/758; 59%), and emotional health (441/758; 58%) (Fig. 4A) .
Patients reported making several lifestyle changes because of their NET. Just 6% (45/758) felt that they made no lifestyle changes as a result of their NET. Dietary changes (487/758; 64%), increased spending on travel (458/758; 60%), and cutting back on physical activities (435/758; 57%) were the most commonly reported lifestyle changes indicated by patients in the survey.
Many patients also reported a negative impact on their work life (Fig. 4B) . Only patients who were currently working (316/758; 42% of respondents) answered questions relating to their work life. Many patients (196/316; 62%) stated that they needed to take days off work. Furthermore, 30% (94/316) reported asking their employer to make accommodations. Other work impacts commonly conveyed by patients were working reduced hours (65/316; 21%) and stopping work altogether for a time (51/316; 16%). Patients who stated that they were not employed or able to work because of medical disability at the time of the survey (192/758; 25% of total respondents) were asked if their NET was the reason they had to stop working, to which 79% (151/192) said yes. Patients who were retired at the time of the survey (209/758; 28% of respondents) were asked about the previous impact NETs had on their work life. Thirty-one percent (65/209) stated they had to retire earlier than planned, 14% (29/209) had to take days off work, and 11% (22/209) had to stop working altogether for a time, whereas 22% (45/209) said their NET had not affected their work life.
Management of NETs
In the ongoing management of NETs, patients had an average of 3 health care professionals who were involved in their NET medical team. The health care professionals most commonly seen by patients were oncologists/hematologists (659/758; 87%), general practitioners/primary care physicians (400/758; 53%), and surgeons (278/758; 37%). Patients who visited a specialist center at least once a year were more likely to see a wider range of specialists; 43% (172/403) saw a surgeon and 40% (160/403) of patients saw a gastrointestinal specialist compared with 30% (106/355) and 26% (94/355) of nonvisiting patients, respectively. Those patients who reported having nurses (204/758; 27%) and physician assistants (114/758; 15%) as part of their medical team saw them the most frequently, at intervals of 1 and 2 months, respectively.
A total of 750 patients indicated that they had received a NET-related test; the vast majority of these patients (511/750; 68%) reported having had up to 5 NET-related tests per year. However, 29% (220/750) of patients reported having tests 6 or more times a year; of these, 16% (118/750) had more than 10. The most common tests performed on patients with NET were medical imaging tests (715/758; 94%) ( Table 2) .
Long distances were traveled by NET patients to see their medical team. In total, 22% (168/758) of patients traveled more than 125 miles (200 km) to their medical provider; 23% (173/758) travelled 13-31 miles (21-50 km), and 27% (204/758) of patients only had to travel up to 12 miles (20 km). The median distance traveled by all US NET patients in the survey was 30 miles (48 km). Patients who visited a specialist center at least once a year traveled more than twice the distance of nonvisiting patients, with a median of 50 miles (80 km) traveled for specialist center visitors compared with 20 miles (32 km) for nonvisiting patients.
Perceptions of Care and Desired Improvements
More than half of patients (391/758; 52%) felt that the overall quality of NET treatments available today were good or very good; however, approximately a third of patients (258/758; 34%) felt that NET treatments available today were poor or very poor. Patients who visited specialist centers felt significantly more satisfied with treatment than nonvisiting patients, with 57% (230/403) of patients rating treatment quality as good or very good compared with 45% (161/355) of nonvisiting patients.
Generally, patients felt that they did not have access to treatments of which they had heard. The most common treatments patients had heard of were surgery, chemotherapy, and nonchemotherapy-based drug therapies (Table 3) . Nearly all (718/758; 95%) patients had heard of surgery, 82% (618/758) said they had access to surgery, and 72% (546/758) said they had received or were receiving surgical treatment. Large differences were observed for chemotherapy and nonchemotherapy-based drug therapies in terms of treatments patients had heard of and treatments patients had access to: 80% (603/758) of patients had heard of chemotherapy, FIGURE 1. Diagnoses received before a NET diagnosis. Only includes conditions mentioned by more than 5% of patients. Base: all US respondents who were diagnosed with other conditions (n = 368). Question: Which of the following conditions were you initially diagnosed with before receiving a NET diagnosis? but only 41% (310/758) said they had access to chemotherapy, and 22% (165/758) were currently receiving or had received chemotherapy. Although 83% (632/758) of patients had heard of nonchemotherapy-based drug therapies, only 58% (442/758) said they had access to and 49% (371/758) said they were currently receiving or had received such therapies.
Overall, almost all patients (688/758; 91%) felt that more treatment options were needed for the ongoing management of NETs. A majority of patients (597/758; 79%) believed that there is room for improvement in the management of NETs. Eightythree percent (336/403) of patients who visit a NET specialist center at least once a year felt that they were very knowledgeable about the treatment options available to them, which was significantly higher than nonvisiting patients (243/355; 68%). Overall, 76% (579/758) of patients felt they were very knowledgeable about treatment options.
Generally, patients felt that improvements could be made by health care professionals in terms of understanding and support. Most patients felt that health care professionals in general were either somewhat or not at all understanding (380/758; 50%: 121/ 758; 16%) or supportive (336/758; 44%: 58/758; 8%). Of those patients who reported seeing specific health care professionals, oncologists/hematologists (492/659; 75%), nurses (151/204; 74%), and surgeons (192/278; 69%) were felt to be the most understanding health care professionals. The same health care professionals were considered to be the most supportive: 81% (225/278) of surgeons, 79% (162/204) of nurses, and 77% (509/659) of oncologists/hematologists were viewed as extremely/ very supportive. However, only 57% (228/400) of patients viewed general practitioners/primary care physicians as extremely/very understanding, whereas 70% (278/400) viewed them as extremely/ very supportive.
The most frequently desired improvements for ongoing NET management were a wider range of treatment options (518/758; 68%), better access to NET experts (471/758; 62%), and more treatments available "in my country that I see in other countries" (453/758; 60%) (Fig. 5A ). Significant differences were observed between specialist center visitors and nonvisitors. Patients who were diagnosed less than 5 years ago were more likely to want more information about participating in NET clinical trials than those diagnosed 5 or more years ago (54% [235/438] vs 46% [147/320]).
Patients believed that better access to NET-specific treatments and doctors would be beneficial in their NET care and help them to live better with NETs (Fig. 5B) . Access to NET-specific medical treatments (385/758; 51%) and NET medical teams (344/758; 45%) were the most common responses by patients. Patients also reported wanting a better understanding of steps that could be taken to help manage disease-related (336/758; 44%) or treatmentrelated symptoms (304/758; 40%) and more awareness of the condition in general (318/758; 42%). Patients who visited NET specialist centers felt they did not need as many improvements to NET care as nonvisitors.
DISCUSSION
The use of social media and other online sources allowed the recruitment of a large number of patients for this survey, despite the fact that NETs are a rare disease. Findings from this survey of patients with NETs in the United States provide valuable information on the experience of NETs from a patient perspective. There is a paucity of relevant disease-specific quantitative data regarding the NET patient experience and QOL.
14 Although this NET patient survey is not a validated survey of HRQOL, reporting patient-centered data, in addition to targeting improvements in primary care and patient experience, is beneficial to health care systems, 16 and these data are becoming increasingly important endpoints in oncology clinical trials.
A delay in NET diagnosis increases the probability of metastatic disease, 10 which is associated with poor survival. 1 Early and accurate diagnosis of NETs is therefore an essential element in improving patient outcomes. Although the diagnosis of NETs has improved in recent years, reflected in part by an increase in the US incidence, 1 the average time to NET diagnosis reported by a third of patients in this survey was more than 5 years, with more than half of the patients having metastatic disease at the time of diagnosis. This highlights the need for further improvements in this area. Multidisciplinary teams within an institution may create a more streamlined procedure and allow a consensus on NET diagnosis to be reached earlier. As this survey showed, patients attended doctor appointments on approximately 13 occasions and were seen by a mean of 6 different health care professionals (including all doctors, specialists, and nurses) before receiving their diagnosis. Effective multidisciplinary teams at specialist NET centers offer the best opportunity to improve outcomes for patients with NETs. 4 This survey characterized the significant burden of NETs on patients' lives, with 73% of patients reporting that NETs had at [11] [12] [13] This disease-specific survey further elucidated this multidimensional concept of QOL, representing perceptions of health and well-being and how patients coped with their disease, demonstrating that several lifestyle changes were required, including making dietary changes and stopping or cutting back on physical activities. Patients also reported a negative impact on their work life, with many forced to reduce working hours, stop working altogether for a time, or retire early. This adds to the already considerable financial burden associated with surgical or medical therapy for NET management. 6 A retrospective study reported that monthly total health care costs of NET patients in the United States who were treated with medical therapy increased from $5629.70 in the 6 months preceding the diagnosis to $9093.30 in the 12 months following (an increase of more than 60%). For those receiving surgical therapy, the costs increased from $2547.90 to $8810.40 in the 6 months before and 12 months after the diagnosis, respectively. 6 The results from this survey highlight several unmet needs by patients, including better access to NET-specific medical treatments and specialist NET centers, as well as access to a NET medical team. The diagnosis, management, and treatment of NETs is highly specialized, and health care professionals at a single institution will generally encounter a limited number of NET patients, making it difficult to maintain this specialized expertise. NET specialist centers have been proposed to facilitate the diagnostic process and reduce the burden on patients and health care systems. 5, 9 Overall, 53% of patients visited a NET specialist center at least once a year, which were located a median of 50 miles from a patient's residence, compared with 20 miles for nonspecialist centers. Many patients believed that access to NET specialist facilities and NET experts would be beneficial, and patients who visited NET centers felt that they received better care, which was reflected in the proportions of patients receiving specialized imaging and biochemical testing for NETs at these centers. Other unmet needs identified by patients in this large survey were improving management of NETs, including education on disease and treatment-related symptom management, and improving awareness of the condition to assist in communicating with others.
Although the results from this survey are informative, it is important to note that the survey itself has several limitations. First, it did not use standardized and validated assessments of HRQOL. In addition, biased results could have been reported because recruitment for this survey was primarily online (Web sites, 41%; social media, 32%) or through patient advocacy groups (20%), and a long time had passed since the initial NET diagnosis was made (42% were diagnosed ≥5 years ago). The sociodemographics of the patients recruited were not fully representative of a heterogeneous NET population because respondents were more likely to be women (72% of respondents). Recruitment through advocacy groups might have enrolled more highly engaged, motivated care seekers who may have had a poorer prognosis. Moreover, details regarding experience at the time of diagnosis are more likely to be inaccurately recalled by those patients who had been diagnosed several years before participating in the survey.
Nevertheless, the results from this survey are informative and reflect the patient perspective. Validated patient-reported outcomes are becoming more prevalent endpoints in clinical studies because it is important to gain a true understanding of how patients experience their disease. Taken together, clinical outcomes and patient perspectives will aid in continuing to improve patient care and disease management. Although patient-reported surveys can be used to identify areas that require improvement as well as areas for further research, changes must be implemented by health care professionals for progress to be made.
This survey demonstrates the significant burden of NETs on patients' lives and has identified key areas for advancement in the diagnosis and long-term management of NETs. The use of NET specialist centers and health care professionals who specialize in NETs have been highlighted as areas in which patients would like to see further development in the future. Access to NET specialist facilities should lead to faster diagnoses and better management of NETs, which in turn should help to reduce the burden on both patients and health care systems.
